studied in detail the developmental mechanism of the silkworm, Bombyx morn, from physiological, genetical and hormonal view points and advocated a unique hormonal antagonistic balance hypothesis.
Materials and methods.
Blood was collected in chilled test tubes by cutting abdominal legs and reserved in a freezer.
After dissecting the larvae longitudinally, intestine, silkglands, malpighian tubes and their contents, and blood were discarded, and the remains regarded as larval tissues.
Determination of gross lipid was done by extracting with ethyl ether for 24-36 hours using the standard or semistandard type Soxlet apparatus.
Blood was extracted with a mixture of chloroform-methanol in three subsequent extractions. The collected extracts were saponified and the fatty acid fraction esterified by adding diazo methan-ethyl ether solution. The resultant methyl esters were analyzed by gas-liquid chromatography.
Results.
The corpora allata were extirpated just before entering the 4th molt and the ether-soluble lipids were calculated at 24 hour intervals during 5th instar.
It appears that crude lipid contents in larval tissues increased gradually with age during the 5th instar, and reached the highest level at the mounting time, then decreased after the spinning.
This tendency was recognized also in allatectomized larvae.
However, in the early stage of the 5th instar the lipid content was significantly more in allatectomized larvae than in sham operated, while in the later stage such relation was reversed, as shown in Fig. 1 .
If the corpus allatum hormone accelerates the release of lipid from the fat body as suggested by Morohoshi's theory, it is expected that the release of lipid during starvation is reduced by allatectomy. tion of allatectomized larvae during starvation was considerably reduced.
These findings suggest that the corpus allatum hormone accelerated the lipid-release from the fat body. Conversely, allatectomy worked to prevent the lipid consumption.
Change of only C18 :1 amongst many fatty acids in the blood during starvation was shown in Fig. 3 . Feeding control maintained a low level of C18 :1 till the beginning of spinning, where the level showed abrupt increase, then it decreased to the original level by the end of the spinning.
On the other hand, starvation elevated the C18 :1 level in both allatectomized and starving controlled larvae, especially in the latter.
In allatectomized larvae, abrupt increase of C18 :1 was observed during spinning period as well as in feeding control.
These facts show that C18 :1 in blood increases when the lipid content of the fat body decreases rapidly (compare with Fig. 2) . In other words, the more the amount of the lipid-release from the fat body, the more increases the amount of C18 :1 level of blood. The fatty acid in allatectomized larvae is not elevated as highly as that in the control larvae throughout starvation except for the spinning period. It may be concluded from the above that allatectomy inhibits the lipid-release from the fat body into blood. This fact agrees with above suggestion. corpus allatum hormone, the higher occurs the active energy metabolism and the more becomes the lipid-release from the fat body as a result of activated metabolism. Judging from this point of view, it may be considered that allatectomy results in accumulation of lipid in the larval tissues or inhibition of the lipid-release from the fat body.
Discussion
Many studies on the hormonal control of lipid metabolism have been done in various other insects.
Pf eiffer (1945) demonstrated that allatectomy of grasshopper Melanoplus led to massive accumulation of lipid and glycogen in the fat body.
Similar results were recognized in Calliphora (Thomsen, 1952) , in Periplaneta (Bodenstein, 1953) , in Phormia (Orr, 1964) , and in desert locust Schistocerca gregaria (Odhiambo, 1966) 9 while Hasegawa and Yamashita (1967) demonstrated that the suboesophageal ganglion hormone enhanced the trehalose activity in pupal ovaries, and increased the lipid content in pupal ovaries and eggs.
Allatectomy resulted in shortening of the critical feeding period necessary for pupation.
Therefore, when allatectomized and incised larvae were fed with mulberry leaves for about 32 hours and then starved, the former pupated and the latter died. When they are fed for about 20 hours, both of them died but the allatectomized larvae survived longer than the controls.
These facts mean that allatectomy gave rise to resistibility to starvation. It is easily presumed that the mechanism is closely connected to energy metabolism. Therefore, in such starved larvae of both allatectomized and the controls, their lipid contents were examined.
According to the results, it was clarified that lipid contents in tissues of allatectomized larvae were more than those of the controls, and that lipid consumption of allatectomized larvae during starvation was considerably reduced. These findings suggest that the corpus allatum hormone accelerated the lipid-release from the fat body and conversely allatectomy led to prevent the lipid consumption.
Therefore, it may be considered that the above mentioned resistibility to starvation is due to reservation of lipid caused by allatectomy.
Lipid contents of allatectomized larvae at early stage of the 5th instar were more than the controls. This may be brought about by reserves of lipid rather than by positive increase of lipid.
Relative low contents of lipid in allatectomized larvae at later stage of the 5th instar might be caused by decrease of ingested amounts and low digestibility.
At any rate, such effects of allatectomy on the lipid metabolism are fully in conformity with Morohoshi's theory.
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